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In the hamster flank organ, the growth of hair and 
growth of sebaceous glands are androgen-dependent 
functions. Although dihydrotestosterone (DHT) is 
known to be a potent stimulator of flank organ growth, 
there is no information about localization of DHT recep-
tor sites in this organ. The purpose of this study was to 
use steroid autoradiography to localize DHT receptors 
in the hamster flank organ. Because steroid hormones 
are functional when translocated to nuclear receptors, 
nuclear localization by autoradiography defines recep-
tor sites. In order to be able to visualize autoradi-
ographic grains from radiolabeled androgens around 
hair follicles, albino hamsters were studied to avoid 
confusion between the grains and pigment granules 
which are abundant in the more common Golden Syrian 
hamster. Mature male hamsters castrated 24 hours ear-
lier were given tritium-labeled dihydrotestosterone 
(["H]DHT) . Using the technique of thaw-mount steroid 
autoradiography, 4-!-Lm unfixed frozen sections were 
mounted in the dark onto emulsion-coated glass slides 
and allowed to develop for 4-6 months. 
[ 3H]DHT was found to be concentrated over sebocyte 
nuclei. The label was present peripherally as well as in 
differentiating sebocytes. There was no nuclear locali-
zation of [3H]DHT in animals pretreated with excessive 
quantities of unlabeled DHT. Steroid metabolites of [3 H ] 
DHT were assessed by thin-layer chromatography in 
paired tissue samples. Most of the label remained with 
DHT. Uptake was inhibited in the flank organ of ham-
sters pretreated with unlabeled DHT. 
Specific DHT receptors in the albino hamster flank 
organ are located in peripheral and differentiating 
sebocytes. Steroid autoradiography is a useful tool to 
study androgen interaction in the skin. 
The i1ank organ of the Syrian hamster is a complex structure 
composed of sebaceous glands, terminal hairs, and pigment 
cells. Each of these structures is responsive to androgen stim-
u lat ion. The control of growth of these androgen-dependent 
structures has been well studied [1-3] . It has been shown that 
testosterone (T) is converted to dihydrotestosterone (DHT) in 
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the flank organ [4], and it has been postulated that DHT is the 
principal steroid affecting androgenic stimulation [4- 6 ] . There 
has, however, been li ttle attention paid to the location of 
androgen receptors within the flank organ. Stumpf and Sar 
mentioned basal layer sebocyte labeling in the hamster flank 
organ [7]. Rizer and Lisk reported, in abstract form, the local-
ization of tritiated testosterone (['lH]T) to nuclei of sebaceous 
gland cells in the Golden Syrian hamster [8]. However, in this 
species, hormone localization is difficult to show due to the 
masking of autoradiographic silver grains by pigment granules. 
There have been no studies of the more active compound DHT. 
The studies presented in this paper describe t he autoradi-
ographic loca lization of [1 ,2,4 ,5,6,7-'3H]-5a-dihydrotestosterone 
WHJDHT) in the a lbino hamster. Specificity was tested by 
competitive inhibition with unlabe led DHT. The findings are 
corre lated with biochemical studies of ["H]DHT as examined 
by thin -layer chromatography (TLC) of the flank organ and of 
other androgen-dependent and independent tissues. 
MATERIALS AND METHODS 
Mature male Golden Syrian or albino (strain, MHA-Ss Lak) ham-
sters from Charles River Laboratories weighing 130 g, were castrated 
16- 24 h prior to injection of [3H]DHT in 10% et hanol saline obtained 
from the Amersham Company. The specific activity of the ["H]DHT 
was 100- 150 Ci/mmol. The compound was 95- 99% pure by TLC. ln 
paired experiments, one animal was given 0.5 l'g/100 g body weight of 
[ 3H]DHT i.v. directly into the isolated jugular vein 60 min before 
sacrifice. Animals were maintained under pentobarbital a nesthesia 
throughout the experiment with 5- 10 mg/100 g body weight i.p. The 
control animals were given a supramaximal dose of 1 mg/100 g body 
weight of unlabeled DHT in propylene glycol s.c. 30 min prior to 
injection of t he [3H]DHT. The unlabeled hormone served as a compet-
itive inhibitor for the radioactive compound. Tissues were processed 
for autoradiography by a modification of the thaw-mount technique of 
Stumpf and Sar [9]. Tissue samples were removed from the animal 60 
min after injection of [3H]DHT. Small (less than 4-mm) t issue speci-
mens were placed directly on 10-mm squares of Gelfoam (Upjohn) 
soaked in normal saline and were mounted on brass cryostat t issue 
holders. The tissues were immediately immersed into liquid nitrogen 
where they were simultaneously frozen and fixed to the brass holders. 
Paired portions of tissue were weighed, placed in glass test tubes, and 
frozen for later extraction and TLC. 
Four-micron sections of unfixed frozen tissue were cut in a -20"C 
cryostat. Sectioning was done in the dark with safety lights (Kodak-
OC) compatible wit h the Ilford-K5 photographic emulsion which had 
been applied to precleaned glass slides 24 h prior to use. Coated slides 
were kept in the cryostat during use. Mounted sections were kept at 4-
5"C in light-tight, lead-lined boxes for 4- 6 months. Slides were devel-
oped in Kodak-D19 developer and stained with hematoxylin. The slides 
were then coded and read blind by 2 observers. 
For TLC, tissue samples were sonicated in ethanol and steroids were 
extracted in ether and rediluted serially in methanol. Samples were 
spotted onto silica gel "sandwich" plates (Kodak) with fluorescent 
indicator and developed in a solvent system of 80% benzene:20% ethyl 
acetate. DHT, T, androstanedione, androstanediol, and androsterone 
in concentrations of 1 mg/ml in ethanol were used as standards and 
placed on adjacent lanes with each chromatographic run. Visualization 
of the marker steroids was accomplished by fluorescence in ultraviolet 
light and by development with a sprayed solution of p-anisaldehyde 
and sulfuric acid in glacial acetic acid. The silica gel plates were cut 
into longitudinal strips corresponding to each sample and then into 14 
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1-cm bands which were placed in to glass counting vials with 1 ml of 
ethanol and 10 ml of beta-fluor scintillation fluid. Radioactivity Mis 
measured in a Beckman liquid sc int illation counter. Recovery was 63-
100%. Silver gra in counts were counted over nuclei and cytoplasm and 
statistically compared using the Wilcoxon two-group rank sum test. 
RESULTS 
The results reported here in detail are those found in one 
pair of albino hamsters. Another experiment on one pair of 
Golden Syrian hamsters showed similar findings for autora-
diography and for TLC. 
Autoradiography 
In the fl ank organ, t here was dense concentration of radio-
active silver grains over the nuclei of the sebocytes (Figs 1, 2). 
On the average, there were 12.9 ± 5.2 nuclear grains compared 
to 4.8 ± 3.7 cytoplasmic grains per cell. There was a small 
amount of nonspecific background activity as well. Nuclear 
localization of label was apparent at the periphery of the 
sebaceous gland lobules as well as over differentiating cells 2-
3 layers into the lobule. Cells in the center of the lobule (which 
had begun to lose their distinct nuclear morphology) and cells 
within the pilosebaceous ducts (which had no nuclei) were not 
specifically labeled. No specific nuclear labeling was found in 
the epidermis, dermal connective tissues, or hair follicle under-
lying muscle, although a clear-cut section of a dermal papilla 
was not found. 
There was no specific nuclear labeling in any tissues includ-
ing the flank organ (Fig 3) taken from animals pretreated with 
unlabeled DHT. In the flank organ of the animal given DHT 
as a competitive inhibitor, there were 0.96 ± 1.1 nuclear grains 
per cell and 3.8 ± 1. 7 cytoplasmic grains per cell. The number 
of nuclear grains was statistically higher (p < 0.001) in cells 
from animals that had not received the inhibiting dose of DHT. 
In the ordinary back skin of the hamster, biopsied approxi-
mately 2 em from the Hank organ , there was no specific nuclear 
localizat ion of label in either the treated or control animal. 
The seminal vesicle, which is known to be androgen-depend-
ent, was studied as a positive control tissue. There was weak 
but specific nuclear localization of DHT in epithelial cell nuclei 
FIG 1. Sebaceous gland from the albino hamster fla nk organ show-
ing nuclear localization of [3H]DHT in peripheral and more differen-
tiated sebocytes. In the central cells, which have lost distinct nuclear 
structure (upper right), and in t he dermal connective tissue (C), there 
is no specific labeling. Hematoxylin stain. 
FIG 2. Autoradiographic silver grains of ["H]DHT localized over 
sebocyte nuclei from the albino hamster fl ank organ. Hematoxylin 
stain. 
FIG 3. Sebocytes from the flank organ of an albino hamster p re-
treated with unlabeled DHT prior to infusion of ["H]DHT. There is no 
specific nuclear labeling. Hematoxylin stain. 
of t he animals given only [3H )DHT, but in those pretreated 
with unlabeled DHT there were only nonspecific background 
grains. 
Thin Layer Chromatography 
The majority of the radioactivity present in the flank organ 
traveled with the DHT marker. In the flank organ (Fig 4) and 
in the seminal vesicle, there was significant (69 % and 87%) 
reduction of the DHT peak in the tissue from the animal 
pret reated with unlabeled DHT. In the ordinary back skin (Fig 
5), there was a small peak of uptake of DHT, but no specific 
inhibition by unlabeled DHT. 
DISCUSSION 
The flank organ, or costovertebral gland, of the Golden 
Syrian hamster has been used as a model to study androgen-
dependent elements of skin [1- 3). Under androgenic stimula-
tion, the diameter of the hair follicles increases, the pigmented 
spots marking the sites of the organ expand, and the sebaceous 
glands enlarge. These three functions may be under separate 
control [10]. DHT seems to be the most potent androgen for 
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FIG 4. Thin-layer chromatography of flank organ tissue of the al-
bino hamster given i.v. [3H ]DHT. The peak of [3H)DHT (solid line ) 
was diminished 69% by pretreatment of the hamster with unlabeled 
DHT (dashed line). 
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FIG 5. Thin-layer chromatography of the ordinary back skin of the 
albino hamster given [3H)DHT. There is only a small peak of [3H) 
DHT uptake and no .inhibition by prior treatment of the hamster with 
unlabeled DHT (dashed line). 
such growth [4- 6,11). Maximum uptake of DHT is achieved in 
1 h [5,12] . In order to have androgen receptors available for the 
exogenous [:3H]DHT, endogenous levels of androgen need to be 
lowered by castration. The ideal time in the flank organ is 16-
Vol. 84, No.2 
24 h [ 4,12], after which there is a steady decline in the number 
of receptors available for the labeled hormone. For these rea-
sons, this study was designed using [3H)DHT injected for 1 h 
into hamsters castrated 16-24 h earlier. 
Although the nature of uptake and metabolism of androgens 
in the hamster flank organ has been well studied, there has 
been little attention paid to the location of androgen action in 
the skin. Biochemical experiments cannot define which cell 
types in the skin may possess androgen receptors. The under-
standing of regional differences in response to androgen may 
lie in the variability of end organ receptor sites. Steroid auto-
radiography provides a very sensitive method to detect small 
numbers of receptor sites and to localize them to particular cell 
types [7,9). Because steroids are not covalently bound to large 
macromolecules and aqueous fixation would cause diffusion of 
molecules from their active site, all tissues must remain unfixed 
and frozen to prevent artifact. The localization of autoradi-
ographic grains to the nucleus is considered evidence for iden-
tification of specific receptor sites because steroid hormone 
receptor complexes are translocated to the nucleus to trigger 
mRNA synthesis. Depending on the specific activity of the 
radioactive label, developing time may range from 3-12 months. 
Previous studies of androgen (T and/or DHT) localization 
have been performed on a variety of tissues [7,13-16], but skin 
has been studied very little. Brief mention has been made of 
localization of androgen to dermal papillae and sebaceous 
glands in the rat and to basal cells of sebocytes in the hamster 
flank organ [7] . More recently, studies on the Golden Syrian 
hamster [8) showed localization of [3H]T to sebocytes. How-
ever, the dense pigmentation in this species presented confu-
sion about localization because pigment granules were so sim-
ilar to the developed silver grains. For this reason , the albino 
hamster was chosen in the present study. 
The present studies clearly showed nuclear localization of 
[ 3H)DHT to peripheral and differentiating sebocytes in the 
albino hamster flank organs. These observations suggest that 
androgen may have a role in lipogenesis as well as in cell 
division in the sebocyte. The binding was competitively inhib-
ited by excessive amounts of unlabeled DHT, indicating speci-
ficity. Our TLC studies confirmed competitive inhibition in the 
2 androgen-dependent tissues studied, the flank organ and the 
seminal vesicle. No inhibition was found in ordinary back skin 
which is not an androgen-dependent tissue. 
No distinct localization of androgen receptor sites was found 
in the epidermis, dermis, or in the shaft of the hair follicle. No 
comment can be made about receptors in the dermal papillae 
because it was not visualized in this study. 
In summary, this paper presents the specific autoradi-
ographic localization of [3H)DHT in the flank organs of the 
Golden Syrian and albino hamsters. Nuclear localization of 
( 3H)DHT was found in peripheral sebocytes as well as in more 
differentiated cells of the sebaceous gland lobule. 
The authors are grateful to Gretchen Halpert and Barbara Nuck for 
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